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ABSTRACT  (C) 


Firings  were  conducted  to  determine  the  general  functioning  characteris¬ 
tics,  mechanical  reliability,  the  accuracy  of  the  weapon  system,  and  the 
penetration  and  graze  sensitivity  of  the  90"n®i;  T249E6  (M371);  HEAT  cartridge 
under  sumtaer  desert  conditions.  The  firing  of  99  rounds  resulted  in  no 
major  deficiencies  with  either  the  weapon  or  ammunition.  However,  previous 
tests  resulted  in  recommendations  to  Initiate  extensive  propellant- ignition 
studies  and  to  redesign  the  breech  mechanism.  Improvements  in  the  above 
areas  are  considered  necessary  prior  to  production  release  of  this  weapon 
system. 
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1.  (0)  nmmucTioN 


•Rie  tests  discussed  herein  were  the  first  suiamer  desert  tests  of  the 
90-IIE3,  T219&*  weapon  system.  Hals  weapon,  except  for  lalnor  Eodlfl cations.  Is 
the  same  weapon  system  that  undervent  winter  enrlronnentaj.  tests  at  Fort 
Ch’or chill,  Canada,  earlier  In  I959  (Reference  4). 

The  test  results  encon^jass  the  Yuma  firings  plus  the  proof  and  recoil- 
balance  tests  conducted  at  Aberdeen  Proving  Ground  prior  to  shipment  to  Yuma. 


2.  DESCRIPTION  OF  MATERIEL 


2.1  (U)  General  Description 

The  materiel  under  test  consisted  of: 

a.  Rifle,  90-inm,  T219E4  (MS7). 

b.  Telescope,  TI8I. 

c.  Cartridge,  HEAT,  T249E6  (M371). 

Con^jonents  of  the  weapon  system  and  the  ammunition  are  not 
discussed  in  detail  since  they  are  covered  in  other  reports  and  notes  on 
materiel,  (References  2,  3^  Subsequent  to  the  winter  test  a  nimiber  of 

minor  modifications  were  made  to  the  weapon.  The  following  is  a  summary  of 
the  originally  proposed  modifications  and  the  action  taken  diuring  the  period 
between  the  winter  and  summer  test: 


Rifle  Changes  Under 

Consideration  , 

(Outlined  at  meeting 

held  on  11  March  1939)  Action  Required 


Action  Taken 
(Reported  by 
Watejrvliet  Arsenal) 


a .  Key  monopod 

b.  Lengthen  trigger  grip 


Now  Wetervli'^t 
Arsenal. . 

Long  range  - 
Watervliet 
Arsenal. 


c .  Relocate  radial 

position  of  trigger 


it 


Now  -  Frankford 
Arsenal  to  give 
Watervliet  new 
position. 


Moropod  ■*"0  the 

front  bracket. 

Not  accomplished  because 
new  triggering  setup 
will  be  used  when  spot¬ 
ting  pistol  is  added. 

Drawing  has  been  changed 
to  move  trigger  10° 
downward.  Present  rifle 
did  not  incorporate  this 
change  because  spotting 
pistol  mounting  brackets 
had  previously  been 
machined  on  tube,  and 
brackets  would  have  been 
out  of  alignment,  had 
the  trigger  been  moved. 


(Oatllmd  et 

XX  XV"  V  ‘  A  t"  ]  ij^  I'*  --ti^ 

. .  '  I  . .  .  _ _ _ * 

d.  Combine  Jo®  pin,  K  v  V»tervlie'»‘ 

spring  and  bushing  Ar -etm.!. 


e.  Eliminate  Jam  pin  Locg  range  -  FrarLk- 

ford  Arsenal. 

f.  Strengthen  face  shield  Now  -  Watervliet 

Arsenal . 


s- 

Coating  for  face  shield 

Lorg  range  -  Frank- 
ford  Ar’senal. 

h. 

Combine  sear  catch  and 

Now  -  Watervliet 

lock 

Arsenal . 

i. 

Combine  cocking  shaft 

Now  -  Watervliet 

and  handle 

Arsenal . 

j- 

I-fodify  handle  cam  and 

Now  -  Water-^riiet 

provide  stop  for 
lock  ring 

Arsenal , 

k. 

Lock  hinge  block  to  tube 

Now  -  Watervliet 
Arsenal . 

1. 

Strengthen  firing  pin 

Nov  -  Frankford 

spring 

Ar'serial  to  inform 
Watervliet  Arsenal 

m.  Add  pilot  to  firing 

Now  -  Watervliet 

pin  slug 

Arsenal. . 

n.  Reduce  diameter  of 

Now  ..  Watervliet 

cocking  shaft 

Atr'senal . 

(Investigate  hai-dnetos) 

A.'lUi  fiwMiia 
CSe|K»rted  by 
tfatervllct  A*-«enal/ 

'Oie  p*,irpo«e  ut  the  busfcirig 
was  to  Insure  contact  of 
the  Jam  pin  with  a  lug 
on  the  hinge  bloclt  during 
cocking.  By  making  the 
Jam  pin  longer  and  hold¬ 
ing  it  In  position  with 
the  closure  plate,  the 
need  for  the  bushing  was 
eliminated. 

May  be  accomplished  by- 
redes  Ign  of  breech 
mechanism  now  in  progress . 

Face  shield  has  been 
strengthened  by  adding 
several  horizontal  and 
longitudinal  ribs  to  in¬ 
side  of  shield.  Insuf¬ 
ficient  time  to  incorpor¬ 
ate  this  on  pros ant  rifle, 
as  mold  had  to  be  modified 

Being  investigated  at  Water - 
vliet  Arsenal . 

Investigations  determined 
that  it  was  not  feasible 
to  combine  the  sear  catch 
and  lock. 

Accongjlished. 

Accomplished.  New  handle 
was  designed  which  elim¬ 
inated  cam  angle.  Lock- 
ring  stop  has  been 
provided . 

Accomplished  by  adding 
safety  wire  through 
locking  screws. 

Accomplished  by  increasing 
length  of  firing  pin 
spring  plrig.  This,  In 
effect,  allows  more  com¬ 
pression  of  the  spring 
than  on  previous  rifles. 
Accomplished. 


reduced  by  O.OO5  inch, 
liardness  raised  to 
R  40-46. 

c 


4 


Blllt  Utadtr 

(OyctLlo^d  •t  2160 ting 
held  <m  11  March  1959) 

Q.  Improve  sight 


p.  Widen  hansner  slot 

q.  Add  brush  to  tool 


r.  Attach  cover  spring 

s.  Strengthen  f..,''ing  pin, 

harden  fix  ^.ag  pin 
guide  pin  in  hamn'er. 

t.  Secure  closure  plsv. 

u .  Provide  expendable 

breech  cover 
V.  Redesign  complete 
breech  mechanism 


Action  Required 
Now  -  Prankford  Arsenal. 


Now  -  Watervllet 
Arsenal . 

Now  -  Watervllet 
Arsensd. 

Now  -  Watervllet 
Arsenal . 

Now  -  Watervllet 
Arsenal. 


Long  range 
Long  range 
Long  range 


Action  Titkm 
(Reported  by 
Vftfctervllet  Arsenal) 

Fra^ford  Arsenal 

infonas  “Uiat  this  has 
been  done  by  i^roved 
adhesives . 

AccoE^Jlished. 

Not  accomplished,  but 
will  be  on  any  pro¬ 
duction  moduli. 

Accomplished  -  screw 
added. 

Accomplished.  New 
method  of  guiding 
firing  pin  in  hammer 
is  being  investigated. 

Accomplished. 

Being  investigated. 

Contract  has  been 
awarded  by  Frankford 
Arsenal  for  breech 
redesign. 


2.2  (U)  Propellant -Ignition  System 

Propellant-ignition  studies  which  were  recommended  as  a  result  of 
the  winter  tests  are  cxirrently  in  progress  at  Aberdeen  Proving  Ground.  Except 
for  the  propellant  lot,  the  ammunition  system  used  in  the  summer  tests  is  the 
same  system  used  in  the  1959  winter  tests. 


3.  DETAILS  OF  TEST 


3.1  Procedure  and  Re  stilts  (u) 

Prior  to  proof  firing  at  Aberdeen,  the  rifle  was  star-gaged,  boroscoped, 
emd  magnafluxed.  The  tube  diameters  were  wl thing  drawing  tolerances  before 
firing  and  did  not  increase  more  than  an  allowable  0.002  inch  after  firing.  The 
horoscope  and  magnaflux  examination  revealed  no  defects  in  the  tube.  Star-gaging 
records  are  inclosed  in  Appendix  D.  Detailed  round-by- round  data  of  the  proof 
and  recoil-balance  tests  are  contained  in  Yuma  Firing  Record  No.  2969,  Appendix 
B,  test  rounds  1  through  11.  The  following  is  a  summary  of  the  rounds  fired  for 
recoil  and  velocity: 
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i 


1 

3#  ^  Aa*i 

10  i«sl  11 


£rg;^e  Velocity ^  fpa 


Aw«4*  Wtceti, 


i.il 


Se*flrl^  ^  **0031  1  the  venturi  was  endarged  by  h*M -grinding 

in  excess  of  the  v^ue  desired.  Additional  grinding  was  nerforised  aft?-  tL 

flrla«  or  rouod  9  (rouodo  7,  8  eod  9  «ro  prolf  000^0“  SfooSe  ^’lo  tho 

breech  vent  was  ground  as  follows:  ^  Qozzie  bar  in  the 


Round  Number 

1 

9 


Before  Grinding, 
0.829 


in. 


After  Grinding,  in. 


0.750 

•73^ 


“'''o  commenced 

12  through  51.  IVelve  ro>u.de  uerl'n^fd^rb-lo^h  X  ^t^at  oblT^. 

^om  a  range  of  3OO  yards.  Muzzle  velocities  were  r^ordefon  it  obliquity 

of\^^?iectrl^  remotely  from  the  integral  ground  mount  through  utilization 

»  rhei:::^ir  tt“S?e":rrXTehi^f  ^he^jiaToj  siTrl " 

th™tarBe?°  complete  penetrations  were  obtained.  Rounds  l/and°il(°iere'ov^ 
plat^  ^  coordinates  «re  recorded  on  the  ten  rounds  that  hit  the 


Figure  1  -  59T3536  (o):  Impacts 

on  the  Face  of  the  Plate  300-Yard  Range. 


^  Figure  2  -  59T3537  (C):  Exit 
Hoxes  of  Impacts  on  Rear  of  Plate  at 
300“ Yard  Range . 
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Figure  S  i»  tm  txgmet  plot  for  tb»M€ 
plmto  -ptiMi#  foUmm-, 

hosiberB 
12  to  23 


tiring, .  A  Byammry  of  ttie  JCK^-^art 

Hustle  Velocity,  fpg 

St4  Dey 

7i6  J.2 


Tlik*  td  IJ-JJ 

D«t»  Plr*<ii  4  $»pt  t9$f 


Vertical  P.i.  .44  ail, 

*.J7  all* 
tataral  P.t.  .6s  all* 

.4  1  all*  (aalttlfic*) 

«*t*i  P.t.«,  d*  n*t  Inelud*  aa  ••t:a*t* 

f*r  raund  14  which  al.aad  tariat. 


Figure  3:  Impact  Plot  of  300- Yard  Target 

SUteeo  oS  1 

impacts  on  the  face  of  the  plate  are  sL™  In  SgSef  J  ” 


Figure  4  -  59T3535  (c): 
at  15 -Yard  Range. 


Rounds  24  through  33*  Impacts  on  Face  of  Plate 
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Figure  5  -  59T3533  (C);  Rounds  44  through  51*  Inipacts  on  Face  of  Plate 

at  15-yard  Range. 

(C)  The  partial  penetrations  were  probed  and  the  depth  of  probe 
for  roiaid  24  was  I3  inches  and  for  rovind  50  was  3-3/4  inches.  Observation  of 
the  rear  of  the  plate  indicated  slight  bulging  on  both  rounds.  Detailed  round- 
by-round  data  are  contained  in  Yuma  Firing  Record  No.  2969,  Appendix  B.  rounds 
24  through  33#  «u3d  411  through  51. 

(C)  Dispersion  and  time-of- flight  firings  were  conducted  at  ranges 
of  300  yards  and  5OO  yards.  Inert,  T249B6  rounds  were  used  for  the  accuracy 
tests.  Ihe  weapon  was  fired  from  the  integral,  ground  mount  and  laid  on  target 
through  use  of  the  TI8I  telescope.  Figtire  6  is  a  general  view  of  the  gunner 
firing  the  weapon  from  the  300-yEird  firing  position. 


Figure  6  -  59T3537:  General  View  of  Accuracy  Firing. 
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(U)  Hiae-of- flight  neasurenents  vrero  mde  concurrent  with  the 
dioijcrsion  tests.  Detailed  round- by- round  data  are  contained  In  fuca  Firing 
Record  ilo.  2969^  Appendix  B,  tests  roimds  ^2  through  70.  Figure  7  is  an 
liigmct  plot  for  the  300-yard  firings,  and  Figure  8  an  li^ct  plot  for  the 
^00- yard  firings.  Figure  9  is  a  view  of  the  target  i^npacts  of  rounds  fired 
froEi  300  yards. 
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Tuba  Id  Nai.t  fa-70 
Data  riradi  •  lapt  l9$9 

®  o 
(^O 
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Vartleal  P.l. t  .34  alia 
*.31  alls 
Lataral  P.l. ■  .43  alia 


Figure  J:  Iinpact  Plot  for  300-7ard  Range. 
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«  10  30  30 

Vartleal  P.E.  :j.94  alia 
.84  alls 
Lataral  P.B.:  .37  allt 


Hats!  P.l.* a  de  not  Ineluda  an  aatlaata  far  round  SI  ahlch  alaasd  tarfst. 

Figure  8;  Impact  Plot  for  500-'3&ird  Range. 
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Table  I.  (C)  Siammary  of  Accui'acy  and  Time  of  Flight 
9O-11B11  Recoilless  Rifle 
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(C)  A  itisaary  of  tits 


Tteit  Round 

Range , 

Velocl 

I«\iabers 

^rd« 

Avg 

Std  !>?■/ 

62  to  70 

300 

716 

7.6 

52  to  57 

^00 

739 

11.7 

Fig\ire  9  -  59T3534;  General  View  of  Target  Impacts  at  300-rara  Range. 

(U)  Ten  T249E6  rounds  were  fired  for  graze  functioning  at  ranges 
varying  from  50  to  approximately  300  yards.  A31  rounds  functioned  on  initial 
in5)act.  The  impact  area  \m.s  typical  desert  terrain. 

(U)  Temperature-rise  and  cook-off  tests  were  conducted  with 
ten^je natures  recorded  at  six.  positions  along  the  rifle.  Temperatures  were 
recorded  by  thermocouples  and  associated  recording  equipment.  The  propelling 
charges  were  loaded  to  yield  rated  max,imum  pressure.  Dui’ing  the  first  phase 
of  the  test,  the  rounds  were  fired  (at  as  nearly  a  constant  rate  as  possible) 
of  two  rounds  per  minute  for  I9  rounds.  The  twentieth  round  was  inserted  in 
trhe  chamber,  the  breechblock  was  closed,  and  observations  were  made  for  cook¬ 
off  effects.  No  cook-off  was  obtained  after  leaving  the  round  chambered  for 
30  minutes.  Fifteen  rounds  were  fired  as  fast  as  possible  in  the  second 
phase  of  the  cook-off  test.  The  sixteenth  round  was  chambered  and  obsei^ed 
for  cook-off.  No  cook-off  was  obtained  and  the  roimd  was  fired  in  the  normal 
manner  after  being  chambered  for  30  minutes.  Thermocouples  were  attached  to 
the  rifle  at  the  following  locations; 


CONFIDENTIAL 


lje>£h»»  trm  .Utiir  ■of  Htfie 


2 

3 

k 

5 

6 


2%*0 

16.5 

16.5 

10.0 

4.5 

19.25  (oa  face  shield) 


rhe  results  of  the  ten5)eratiire-rl8e  studies  vrere  as  follows: 


Round  No. 


Rounds 

Per 

Minute 


Thermocouple 

Position 


Maximum 
PUfle  Temp, 


71  to  89  2.0  3  -  h 

91  to  105  4.2  3-4 


275  -  274 
285  -  288 


Detailed  round-by-round  data  are  contained  in  Yuma  Firing  Record  No.  2969, 
Appendix  B. 


3.1.3  (U)  General  Test  Resvilts.  The  following  are  general  results  noted 

throughout  the  course  of  the  summer  desert  test. 

The  key  which  keeps  the  monopod  from  rotating  emroxind  the  lug  on 
the  r.'ont  ring  assembly  requires  staking  so  it  will  not  recess  into  the  lug. 

After  the  tests  were  completed,  it  was  noted  that  the  monopod  would  rotate  and 
that  the  retaining  key  (split  pin)  appeared  to  be  sheared  off.  Close  examination 
revealed  that  it  had  recessed  into  the  Ivig  on  the  ring  assembly. 

Disassembly  of  the  rifle  breech  at  the  conclusion  of  the  test 
revealed  that  the  small  retracting  pin  inside  the  hammer  (pin  which  retracts 
the  striker)  was  sheared.  The  Jam  pin  end  of  the  cocking  lever  was  slightly 
burred  and  mushroomed.  All  other  components  of  the  breech  mechanism  appeared 
satisfactory. 

The  arsenal-loaded  rounds  were  more  difficult  to  chamber  than  the 
APG-loaded  rounds.  This  was  di’.e  to  the  crimplr'^  technique  used  to  affix  the 
cartridge  ease  to  the  round;  that  is,  the  large  diameter  of  the  ball  criup 
(16,  l/4-inch  ball)  would  "bell-mouth"  the  cartridge  case.  No  dlfficiolty  was 
experienced  in  chambering  the  AJ^-loaded  rounds.  It  was  found  that  the  APG 
technique  of  crinping  (I6,  l/l6-inch  ball)  was  inadequate  for  retaining  the 
round  to  the  case  when  the  rounds  were  chambered  rapidly.  The  round  woxild 
move  forward  from  the  case  an  amotuat  sufficient  to  fracture  the  blow-out  disk, 
and  cause  the  roxuad  to  be  too  far  forward  for  the  firing  pin  to  strike  the  primer. 

The  firing  of  several  rounds  from  one  gun  position  on  the  desert 
resulted  in  the  rifle  settling  in  the  sand  to  a  considerable  degree.  Once  the 
desert  crust  was  broken  deposits  of  sand  and  dust  were  noted  in  the  rifle  bore 
and  on  the  exterior  of  the  breech.  After  several  roxxnds,  the  breech  became 
sluggish  in  opening  and  closing  due  to  the  accumulation  of  sand  and  dust. 

I/MTge  deposits  in  the  rifle  bore  were  removed  before  firing .  Figure  10  illustrates 
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Figure  10  -  59T35^1:  Sand  eind  Dust  Accumulation. 


There  was  no  appreciable  loss  of  boresight  throughout  the 

firing  tests. 


Packaging  of  the  round  appeared  adequate.  No  difficulty  was 
e^fperienced  in  removing  the  rounds  from  the  fiber  containers.  It  was  noted 
that  the  exterior  of  the  containers  became  sticky  after  exposure  to  the  sun. 
A  black  substance  (believed  to  be  asphaltum)  was  exuding  from  the  fiber 
container . 


The  breech-hinge-retaining  screws  came  loose  once  during  the 
firing  tests.  It  was  determined  that  the  locking  wire  was  improperly 
installed,  allowing  the  screws  to  loosen. 

While  not  a  specific  phase  of  the  test,  the  skin  temperature 
and  propellant  temperature  of  a  cartridge  exposed  to  the  direct  rays  of  the 
sxua  were  obtained.  Thermocouples  were  attached  to  the  exterior  of  the 
cartridge  case  and  inserted  in  the  propellant.  The  data  accumulated  over  a 
period  of  several  days  are  contained  in  Appendix  C.  Caxtridge-case  skin 
temperatures  ranged  from  a  low  of  JIPf  to  a  high  of  135°F  aM  the  propeUjant 
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^  -icerattire  maceil  froc  •  1-:%*  -f  to  a  of  134  F.  Flfurea  11  and  i:» 
.'ii'«'»rt«&rolo«leia  iusmvtes  for  Aagxist  and  Septai^jer  1959*  »'iCT»rl«s 

'O'.'er  the  period  of  the  suEiacr  teat  of  the  90-i»e  rifle. 


3-2  (U)  Ctoaervatlona 

Visual  observation  of  -.be  bore  subsequent  to  firing  each  round 
..ppears  to  be  necessary  as  a  routine  procedure.  Ihe  presence  of  unconsumed 
propellant  and  residue  in  the  bore  aggravates  chambering  difficulty. 

Should  it  be  nee  'sseiry  to  leave  the  weapon  unloaded  and  luicovered^ 
accumulation  of  dust  and  sand  in  be  Kept  to  a  miniinmn  by  leaving  the  breech¬ 
block  closed.  Expendable  plasclc  type  breech  and  muzzle  covers  would  insure 
protection  from  blowing  sand  and  dust. 

h .  CONCLUSIONS 


It  is  concluded  that; 

a.  (C)  The  present  crimp  is  unsatisfactory  for  holding  the  cartridge 

case  to  the  round. 

b.  (U)  The  hammer  and  striker  assembly  is  the  critical  functioning 

component  of  the  breech  mechanism  in  its  present  design  as 
based  on  previous  tests  and  the  tests  discussed  in  this  report. 

c.  (C)  The  performance  of  the  HEAT  rounds  against  6-inch  armor  plate 

at  64°  obliquity  is  considered  generally  satisfactory.  However^ 
two  failures  to  completely  penetrate  when  fired  from  15  yards 
indicates  that  this  ammunition  is  at  best  borderline  in 

meeting  the  military  characteristics  of  defee 'ing  such  a  target 
90^  of  the  time. 


5 .  RECOMMENDATIONS 

It  is  recommended  that; 

a.  (C)  Studies  and  tests  be  initiated  to  develop  a  satisfactory  crin^ 

for  the  round. 

b.  (U)  The  model  T219E4  weapons  manufactured  to  date  be  modified 

to  in^irove  the  performance  and  structural  Integrity  of  the 
hammer  and  striker  assembly. 
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Apprarx  A 


Mrlloi^er/dr/ 221  ■/> 
Feb  25  1959 


Corrcepondence 


SUBJECT:  Svmmr  Envl ronoiental  Desert  Test,  1959#  Hifie#  90®®# 
T219E4 


THRU:  Conanandlng  Officer 

Yuma  Test  Station 
Yume.,  Arizona 


TO:  Commanding  Officer 

USA  Ordnance  Test  Activity 
Yuma  Test  Station 
Yuma,  Arizona 


1.  Test  of  Rifle,  90mm#  T219E4  with  Cartridge,  HEAT,  T249^RT  and 
Fuze,  T2T8,  is  assigned  to  Ordnance  Test  Activity  for  accomplishment. 

2  The  test  directive  dated  10  March  1958,  furnished  under  date  ^ 

4  June'l9?8  arScri  to  letter,  subj:  Transmittal  of  Directives  for  Pro¬ 
grammed  Summer  Environmental  Test.5(u),  is  applicable  to  the  1959  Summer 
Environmental  Test  Program. 

3.  Information  on  availability  of  ammunition  for  this  test  will  be  fur- 
n■i^hed  bv  Frankford  Arsenal.  Information  on  availability  of  the  rifle  ^ 
felSnJLerS  Sater^liet  Arsenal.  An  engineer  from  Aberdeen  ^o;^^  Ground 
^11  be  nade  available  for  this  test,  if  requested  by  Ordnance  Test  Activity. 

4  It  is  requested  that  this  office  be  furnished  two  copies  of  Ordnance 
Test  Acitvity  Test  Plan,  prior  to  starting  of  test  phases. 

FOR  THE  DIRECTOR: 


Copies  furnished: 

OCO  (ORDTS) 
Watervliet  Ars  Attn: 
Frankford  Ars  Attn: 
PP0,D&PS 

Comptroller,  APQ 
CONARC  L.O. 

M.  Resnick,  Pic  Ars, 


ORDBF-ZO 
G.  Schecter 


20  Feb  59 


BENJAMIN  S.  GOODWIN 
Associate  Director 


'-1 


1$*-  Ij»4 


..;-or-3P 


Ki*Ikidlci«3kl  /dr;  2  J£t’ 


^Si^JlbCT:  OrdnftttC©  Corp*  Propoecd  Envircwaseatral  JuE»f»r  (1959)  Test  Prognm- 
Yufm  Pest  Station,  Yusa,  Aritoaa,  Mar  11  1^59 

\'Jk  Ord  Dev«lopisent  S:  Proof  Services,  Aberdeen  Proving  Ground,  Md. 


..tKU:  Coitmndlng  Officer,  Yum  Test  Station,  Yuma,  Arizona 

ill;  CO,  USA  Ordiiance  Test  Activity,  Yuma  Test  Station,  Yiiina,  Arizona 

1.  Forwarded  for  accomplishment  as  part  of  the  Ordnance  Test  Activity 
basic  mission. 

2.  Information  on  materiel  availability  as  well  as  test  directives  will 
be  dispatched  on  an  individual  basis. 

3.  Ordnance  Test  Activity  is  requested  to  furnish  cost  estlmtes,  at  an 
eai'ly  date,  in  order  that  consideration  may  be  given  to  arranging  for  addi¬ 
tional  project  funds,  if  required. 


FOR  THE  DIRECTOR: 


1  Incl 

n/c  (w/d  5  cys) 


BENJAMIN  S.  GOODWIN 
Associate  Director 


Copies  furnished: 

CG,  OTAC,  Detroit  Ars  Attn:  ORDMC-REO  w/l  cy  Incl 
CG,  ARGMA  Attn:  Mr.  F.  Bunn  w/l  cy  Incl 
CO,  Rock  Island  Ars  w/l  cy  Incl 
CG,  Frankford  Ars  w/l  cy  Incl 

CO,  Picatinny  Ars  Attn:  Mr.  M.  Resnich  w/l  cy  Incl 
PPO,  DSPS  w/l  cy  Incl 
Comptroller,  APG  v/o  Incl 
CSB  w/o  Incl 

Supply  Divl,  KcPS  w/l  cy  Incl 
Engineering  Testing,  D&PS  w/l  cy  Incl 
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HEADQUARTERS 
DEMKTKSfT  OP  Tm  ARMY 
OFFICE  OF  THE  CHIEF  OF  ORDHAKCS 

irfASHINQfON  25,  D.  C.  Hr.  Blakeley/gav/5621i 

ORDTB  If  March  1959 

SUBJECT:  Ordnance  Corps  Proposed  EnvlroniEental  Sumner  (195:^)  Test  Prc^ram  - 
Yuma  Test  Station,  Yuira,  Arizona 


TO :  Coramnding  General 

Aberdeen  Proving  Ground 
Maryland 

Att en ti on :  ORDBO -DP -DF 


1.  The  subject  proposed  program  has  been  approved  by  the  Office, 

Chief  of  Staff,  Research  and  Development  with  the  provision  that  Item  AA  12-59Y 
be  corrected  to  read  "carriage"  instead  of  "cartridge". 

2.  It  is  requested  that  your  office  notify  Yuma  Test  Station,  Yuma, 
Arizona  of  this  action. 

FOR  THE  CHIEF  OF  ORDNANCE: 


Sincerely  yours. 


1  Incl 

6  Cys  of  Staff  Appro^ral 


WERNER  HOLTZ 

Lt.  Col.,  Ord  Oorpc 

Assistant 


msKsiiiOH 

Subject:  Ordnance  Corps  ibroposea  Environment*! 

Sujurner  {Wj9 )  Test  Program  -  Yuma  Test 
Station,  Yuma,  Arizona 

CofOrd  DATE  2?  Jan  59  C(M4EW  N.  . 

1 

Mr.  Blakeley/ gnv/79763 


MTI'B 

ir?.  oo/yuo  13(2 


1.  In  accordance  vlth  AP-705-28,  copies  of  the  Subject  Program  are  forvardea 
I  or  review  and  approval. 


2.  Copies  of  this  rrogram  ivo.vo  been 
information  and  reteatiou. 


fcrwardc.'l  to  other  technical  Gervices 


FOR  TIEE  CHIEF  OF  ORDHAIiCE; 


1  Incl 

Ord  Suiimer  Prog.  (59) 
6  Cys. 


TO  Chief  of  Ordnance  FROM  C/RSD 


H.  L.  KLEIH,  Assistant 


date  comment  kb  2 


1.  The  Chief  of  Research  and  Development  approves  the  inclosed  Su-mmer,  a. .75:?'; 
Ordnance  Environmental  Desert  Test  Program. 

2.  Test  AA.-12-59Y  should  be  coirected  to  show  carriage  Instead  oi  cartridge. 


BY  DIRECTION  OF  THE  Cirr.EF  OF  RESEARCH  AND  DEVELOHiENT: 


A-h 


i  incl 

n/c  (l4  cys  w/d) 


/S/  -  WALTER  A.  EDENS 


Copy/ow 
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OFFICE  MEMORANDUM  .  UNITED  STATES  GCVERNMENT 
THRU:  Chief,  Artillery  Division  Mr.  Watson/cn/31222 

TO:  Field  Liaison  Office  DATE:  10  March  I958 

FRCM:  Chief,  Mortar  &  Recoilless  Rifle  Branch 

SUBJECT:  Summer  Environmental  Test  of  Rifle,  9Qnim,  T219E4,  PAT  (u) 

1.  The  objective  of  this  test  is  to  determine  the  general 
functioning  characteristics,  mechanical  reliability,  and  the  ac¬ 
curacy  of  the  90mm,  T219E4  Rifle;  and  the  penetration,  the  graze 
sensitivity  and  the  cook-off  potential  of  the  90mm,  T249E6  HEAT 
Cartridge.  No  firings  will  be  conducted  at  an  air  temperature  of 
less  than  100 °F. 

2.  The  following  ammunition  will  be  required;  40  Cartridge, 

90ram,  T249E6r7,  HEAT  (live  loaded),  assembled  with  T278  Fuzes  and 
service  propellant  charge;  20  Cartridge,  90mm,  T249E6R7,  HEAT  (inert), 
arid  service  propellant  charge;  40  Cartridge,  90mm,  T249E6r7,  HEAT 
(projectile  inert  loaded  to  maximum  permissible  design  weight),  as¬ 
sembled  with  a  propellant  charge  assessed  to  yield  rated  maximum 

prcoouX’c  • 

3.  The  following  specific  tests,  instrumentation  and  pro- 
ccedures  are  to  be  used: 


a.  Accuracy  and  Time -of -Flight 

(1)  Facilities: 

(a)  15  X  15  foot  time  of  flight  targets  emplaced 
at  300  yards  and *500  yards. 

(b)  Velocity  and  time  of  flight  instrumentation 
(wire  covered  target,  coils,  and  counter  chronograph). 

(c)  BC  Scope  for  observing  target  impacts. 

(d)  Magnetizer  for  magnetizing  shell. 

(e)  Boresight  case  and  muzzle  cross  hairs. 

(2)  Procedure: 

A  sample  of  10  inert  loaded  service  rounds  will  be 
fired  at  each  of  the  two  ranges.  TSie  rifle  will  be  fired  from  the 
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*.‘'ter,rftl  -r.-ir-d  .-Eount  by  an  <»xp^'rlen''*d  recalilee*  rlfl^  gynner,  l^e*i» 
t-he  veapan  will  "be  gro-ond  «iiplac<»d  for  all  firing  tasls. 
before  firing^  the  weapon  systea  will  be  boreslghted  using  a  reference 
point  on  a  500  yard  target.  The  direc"  fire  sight  will  be  adjusted  to 
"he  saiae  reference  point.  Retention  of  boresigbt  align.'aent  will  be 
checked  after  firing  each  10  round  sa-sple  or  raore  frequently  if  consi¬ 
dered  necessary.  The  vertical  and  lateral  target  Hrnpact  coordinates 
with  respect  to  the  aiiaing  point  will  he  recorded.  The  direct  fire 
sight  reticle  range  Indication  used  during  each  phase  of  the  test  will 
also  be  noted.  Meteorological  data  will  be  recorded. 

b.  Temperature  Ris»=>  and  Cook-off  Tests 

(1)  Facilities: 

(a)  Iron  constancan  thermocouples  installed  at  4.5 
inches,  10  inches,  I6.5  Inches,  I8.5  inches,  24  inches,  and  29.5  inches 
froiD  rear  face  of  rifle  tube.  One  thennocouple  will  be  installed  on 
the  face  shield,  lSh25  inches  from  rear  face  of  rifle  tube. 

(b)  Multi-print  recorder  for  recording  temperature  rise, 

(c)  ATHEunition  exposed  to  a  Kinlmum  air  temperature  of 
100°F  (125°F  desired)  minimum  exposiore  of  4  hours  with  full  hiipact  of 
solar  radiation. 

(d)  Bombproof  for  protection  of  operating  personnel. 

(e)  Battery  cart  (24  volt)  for  remote  firing  of  rifle. 

(f)  Bolenoid  and  solenoid  adapter  for  mounting  on  90idid 
rifle  tube  for  remote  firing. 

(g)  Sandbags  (approximately  35).  Provide  mo’unting  plat¬ 
form  to  straixlato  sho\ilder  firing  of  rifle. 

(2)  Procedure 

Twenty  inert  loaded  (to  maximum  permissible  design  weight) 
rounds  assembled  with  a  propellant  charge  assessed  to  yield  rated  maximim 
pressure  will  be  fired  at  2  rounds  per  minute ,  the  20th  round  to  be 
chambered  for  determination  of  cook-off  potential.  If  no  cook -off 'occurs 
after  30  minutes  the  round  will  be  fired.  Ln  the  second  phase  of  the 
test  20  rounds  will  be  fired  at  the  fastest  rate  of  fire  possible.  The 
20th  round  is  to  be  chambered  for  determination  of  cook-off  potential. 

If  no  cook-off  ^occurs  after  30  minutes  roirnd  will  be  fired.  Tempera¬ 
ture  rise  and  fall  will  be  recorded  throu^out  the  test.  The  rifle  will 
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be  aount«d  on  sandbags  at  a  height  to  siaulate  ahoulder  firing.  A 
boabproof  will  be  located  as  close  as  possible  to  the  firing  site 
for  protection  to  the  operating  crew.  Meteorological  data  will  be 
recorded.  The  teaperature  of  the  rifle  is  not  to  exceed  300^'  un¬ 
der  either  of  the  above  tests.  Shouild  this  teaperature  be  reached, 
firing  is  to  be  halted  and  the  cook-off  round  inserted  in  the  chima- 
ber. 


c.  Defeat  of  Armor 

(1)  Facilities: 

(a)  Six  inch  armor  plate;  6'  x  6'  (larger  piece  de¬ 
sired  for  300  yard  firing) . 

(b)  Battery  cart  (2k  volt)  for  remote  firing  of  rifle. 

(c)  Solenoid  and  solenoid  adapter  for  mounting  on  QOmm 
rifle  tube  for  remote  firing. 

(d)  Velocity  instrumentation. 

(e)  Bombproof 

( f )  Gimner  *  s  Quadrant 

(g)  Measuring  devices  for  determining  size  and  depth 
of  penetration. 

(2)  Procedure 

Thirty  live  loaded  service  rounds  will  be  fired.  Ten 
rounds  at  a  range  oi  15  yards  and  20  rounds  (or  ten  good  Impacts)  at 
a  range  of  300  yards .  The  6  inch  armor  plate  will,  be  emplaced  64o 
from  vertical  at  each  of  the  two  ranges.  The  rifle  will  be  fired  re¬ 
motely  frora  the  integral  ground  laount.  Elevation  and  deflection  set¬ 
tings  are  to  be  made  with  the  direct  fire  sight.  Muzzle  velocities 
and  meteorological  data  will  be  recorded.  extra  rounds  are  allo¬ 

cated  for  the  ^00  yard  phase  since  it  is  anticipated  that  some  rounds 
may  miss  the  target.  Report  functioning  characteristics  of  rounds 
which  miss  the  target. 

d.  Graze  Sensitivity 

(1)  Facilities: 

(a)  Solenoid  and  solenoid  adapter  for  mounting  on  90nn, 
rifle  tube  for  remote  firing. 
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(b)  cArt  (2i*  rolt)  for  reaKJte  firiog  or 

rifle. 

(c)  Bombproof. 

(d)  Firing  site  should  be  level  terrain. 

(2)  Procedure 

Ten  live  loaded  service  rounds  (plus  rounds  not  used 
in  300  yard  plate  firing  phase)  will  be  fired.  The  available  rounds 
will  be  fired  at  a  range  of  no  less  than  3OO  feet  or  more  than  SOO 
feet.  The  rifle  will  be  fired  remotely  from  thf'  integral  ground 
mount.  Elevation  and  deflection  settings  arc  to  be  h-iade  with  the  di¬ 
rect  fire  sight.  The  rifle  will  be  fired  from  level  terrain;  the 
height  of  the  center  of  trunnion  from  the  ground  and  the  rifle  ele¬ 
vation  will  be  recorded  for  each  round.  Rifle  elevation  will  be  an 
approximate  figure  since  no  quadrant  seat  is  provided  on  the  rifle. 
Quadrant  readings  will  be  made  from  the  same  position  on  the  tube 
for  each  range  fired.  Observation  will  be  made  relative  to  fijnction- 
ing  on  initial  impact  or  ricochet  impact.  Meteorological  data  will 
be  recorded. 

d.  General  Functioning  of  Rifle  and  Ammunition 

(1)  Examine  materiel  upon  arrival  to  ascertain  whether  or 
not  any  daiaage  has  been  incurred  en  route . 

(2)  During  the  tests,  examine  the  materiel  in  detail  for 
evidence  of  interference  under  all  conditions  of  operation,  inconven¬ 
ience  or  inefficiency  of  operation  and  malfunction  or  failure  of  parts. 

(3)  Determine  If  bright  BTirfaces  reflect  so  much  liglir  as  bo 
make  the  position  of  the  rifle  or  ammunition  obvious  to  hostile  obser 
vers . 

(4)  Determine  if  any  component  that  is  affected  by  desert 
conditions  can  be  further  enclosed  to  make  it  less  vulnerable  to  sand 
or  dust. 

(5)  During  the  tests  both  still  and  motion  pictures  should  be 
taken  to  illustrate  pertinent  characteristics  of  the  weapon  and  ammuni¬ 
tion. 

(6)  Record  al 1  phencmena  pertinent  to  the  rifle  and  asraunl™ 
tlon  throughout  the  siarsKT  test  (exuding  of  projectile  filler,  stab¬ 
ility  of  rifle,  etc.) 
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10  March  1958 


(7)  The  aiisnunition  will  be  stored  In  the  desert  in  fiber 
containers  for  two  weeks  prior  to  tests.  One  inert  loaded  round 
will  be  removed  from  Its  packaging  and  thermocouples  will  be  attached 
to  the  cartridge  case  wall  and  in  the  propellant.  Thie  round  will  be 
exposed  to  desert  conditions  and  temperatures  will  be  recorded  continu 
ously  for  a  period  of  hcwrs  It  is  planned  that  this  round  will  be 
made  available  by  reducing  the  number  of  rounds  fired  in  the  300  yard 
accuracy  phase  to  nine  rounds. 

4.  It  is  suggested  that  your  office  maintain  close  liaison 
with  Frankford  Arsenal,  Pitman-Dunn  Laboratory,  in  regards  to  avail¬ 
ability  of  rifle  and  ammunition.  This  office  desires  that  the  rifle 
be  made  available  at  an  early  date  so  that  the  rifle  may  be  instru¬ 
mented  (thermocouple  installed)  before  shipping  to  the  test  site.  The 
solenoid  and  adapter  will  be  shipped  with  the  rifle.  The  most  practi¬ 
cal  solution  for  preparation  of  the  ammunition  would  be  to  provide 
Aberdeen  with  the  components.  The  rounds  could  then  be  assembled  as 
required  and  shipped  to  the  test  site. 


/s/  G.  Morrow 
/t/  G.  MORROW 
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DE’/EIX)PWSfT  AlfD  PFOOF  SERVICES 
/vBERDETI  PROVI.TG  GROUT®,  MARYLAI® 
FIRI'IG  RECORD 


DeterriJ.nation  of  the  General 
Functioning  Characteristics  of 
the  ^O-niTi,  M67  Rifle  and 
Aiununition  under  Suraner  Desert 
Environmental  Conditions  (U) 

_ W.  0.  No.  392-30.3-26 _ dvk 

MATERIEL  (U) 


Firing  Record  No.:  2969 
Dates  of  Test:  30  July  to 

9  September  1959 
Authority:  Ltr  ORDBG-DP-DF  dtd 
29  February  1959 


Rifle,  90-mm,  H67,  Mo-  12. 

Telescope,  ■.''lOl,  Serial  i.'o  10. 

Solenoid,  24  vole  DC,  2S  aj  ps,  and  solenoid  adapter  {MV  fabricated). 


AT^UmWITION  (U) 


Cartridge, 

90 -mm. 

HEAT, 

with 

Fuze, 

Cartridge, 

90 -mm. 

IlEAf, 

with  Dunmy 

No.  PA-E 

-20440 . 

Cartridge, 

90  -truu, 

liEAT, 

with 

DuiiJi.y 

PI-BD,  T278E7-3,  Lot  No.  PA-E-28439 
Fuze,  T278E7,  and  Inert  Shell,  Lot 

Fuze,  inert-loaded,  Lot  No.  APG-85 


ROUND-BY -ROUND  DATA  (C) 


Recoil  Balancing  and  Proof  Firing  30  July  1959 

Pendulum  Mount,  Recoilless  Range  "B"  (APG) 

Rifle,  90-iism,  M67,  No.  12 

Coil  Distances:  Rifle  to  first  -  23-26  feet  ArMent  Temperature;  O3OF . 

First  to  second  -  26.20  feet  Ammunition  Conditioned  to  70  F. 
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mzzl 


h 

-Uii  do 

-f 

-iC''!! 

’-'eloclty , 

Rec 

oil 

Cterge 

i  i  6 

f.  i.ifl 

Firir.*; 

i/t  ,  lb 

fp8 . - 

Inched 

it-sec 

W't,  07. 

L 

1 

091- 

6.77 

719 

4.n 

5.99 

22.47 

d 

2 

1130 

6  7b 

700 

3-0 

J.81 

22.47 

3 

1140 

6  78 

699 

3.9 

4  31 

22  47 

I*. 

K 

3142 

6.83 

714 

3  9 

4 . 44 

22.4? 

5 

5 

1155 

6  80 

— 

— 

____ 

22-47 

6 

6 

1201 

6  79 

708 

4  0 

5-08 

22-47 

7 

7 

1202 

6  82 

933 

5-7 

7-24 

26.50 

8 

8 

1204 

6  73 

961 

4  6 

5-84 

26.  pO 

9 

0 

1206 

6  74 

942 

4.8 

6.10 

26.50 

10 

LO 

135^1 

6.78 

Til 

2.4 

3-05 

22.47 

11 

11 

1355 

6.79 

686 

2.1 

2.67 

22.47 

A’ct-'s;  1.  Houad  No.  5  was  fired  from  a  gromd  moant. 

2.  oubsequent  to  firing  round  1  the  breech  was  enlarged  by  grindirig. 

The  firing  cf  three  additional  rounds  showed  the  recoil  to  be 
slightly  in  excess  of  the  value  desired.  Additional  grinding 
was  performed  after  firing  round  nine.  The  nozzle  bar  in  the 
breech  vent  was  ground  as  follows ; 

Rd  No.  Before  Grinding  After  Grinding 

1  0.829  inch  0.750  inch 

9  -  .73^  inch 

'The  above  measurements  indicate  the  average  thickness  of  the 
nozzle  bar  before  and  after  grinding. 

3.  die  following  is  a  summary  of  the  ros’ilts: 


Rd  No. 


Avg  Velocity, 
_ fps _ 


Avg  Recoil, 
lb -sec 


O  '(  'i  -  =1 


10  and  11 


705 

698 


)»  kl 

2.25 


k.  The  rated  maxinrum  pressure  of  the  weapon  is  7780  psia.  The  charge 
used  (26.50  ounces)  for  the  proof  rounds  (7,  8,  and  9)  ob¬ 
tained  in  earlier  firings  from  a  rifle  modified  for  pressure 
instrumentation.  The  above  charge  (26. 50  ounces)  yielded  a 
pressure  115  per  cent  of  rated  maxiimua  pressure  or  proof  pressu'-'"  • 
5-  Ammunition  components  for  the  above  firings  (test  round  1  ahrough 
11)  were  as  follows: 

Case,  Cartridge,  'nipEpj  Lot  7*  ^ 

Projectile,  90-mn,  T2'+9E^  (inert).  Lot  FAE-356-^. 

Propellant,  T3I,  Lot  PA-E-2139a« 
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Prl««ei>  *UlfcEfc*,  no  lot. 

Cartridge,  Igniter^  Lot  FA-F-J  >3. 

Cartridge  Qise  CrlBp,  lb  boll,  l/l6-lnch  dlaiecter,  l^^tXf-iWUiKi 
pressure . 

6.  rhe  seasured  deflection  (inches)  of  the  systejB  was  converted  to 
mosentuffl  units  through  use  of  the  following  data. 

Weight  of  suspended  system:  251  pounds. 

Period  of  pendulum:  3*21  seconds. 

Conversion  factor:  1.27  pound-seconds  per  inch. 

Initial  firing  at  Yinna  Test  Station  1  September  I959 

300- yard  plate  firing 

Rifle,  90-inm,  M67,  No.  12. 

Cartridge,  90-inin,  HEAT,  T249E6,  with  Fuze,  PI,  BD,  T278E7,  Lot  PAE  28439. 

Plate  No.  14000-2.  Six -inch  plate,  10  foot  by  12  foot.  64°  from  verticeil. 

Coll  Distances:  Rifle  to  first  -  42.57  feet 

First  to  second  -21-30  feet 


Rd  No. 
Test  Rifle 

Time 

of 

Firing 

MV, 

Impact 
Location 
In .  from 
Aiming 
Point 
Vert  Lat 

Type  of 
Penetr, 
in. 

Entrance 
Diameter 
of  Penetr, 
in. 

Exit 
Diameter 
of  Penetr, 
in. 

12 

12 

1033 

712 

Over 

13 

13 

1037 

705 

-46 

/12 

Complete 

2-1/2 

X  1-1/2 

1-1/16 

X 

1-3/lc 

14 

l4 

104l 

708 

Over 

15 

15 

1045 

7n 

f32 

A5 

Con^lete 

2-1/8 

X  1-1/4 

1 

X 

l-l/^4 

16 

16 

3.048 

701 

/12 

-  6 

Complete 

2 

X  1-1/2 

15/16 

X 

1-3/16 

17 

17 

10:;7 

703 

/20 

/16 

Complete 

2-1/4 

X  1-1/2 

15/16 

X 

1-1/4 

18 

18 

1100 

715 

/38 

/20 

Complete 

2-1/2 

X  1-1/2 

1 

X 

1-1/4 

19 

19 

no3 

71^ 

/29 

Complete 

1-3/1^ 

X  1-1/8 

3/^ 

X 

1-1/8 

20 

20 

no4 

721 

/34 

/23 

Complete 

2 

X  1-1/2 

15/16 

X 

1-1/2 

21 

21 

1108 

721 

/58 

/30 

Complete 

2-1/4 

X  1-1/2 

1 

X 

1 

22 

22 

mo 

700 

/  2 

/13 

Complete 

2 

X  1-1/2 

1 

X 

1-1/4 

23 

23 

1112 

715 

/45 

/23 

Complete 

2 

X  1-1/4 

1/2 

3/^^ 

Average  ambient  temperature:  94*^. 


Rifle  elevation:  Round  No.  12,  35  mils  aiming  point. 

Round  No.  I3,  30  mils  aiming  point. 

Round  No.  l4,  35  mils  aiming  i)oint. 

Round  No.  15  through  23,  33  mils  aiming  point. 

Notes:  1.  Test  rounds  l4,  I7  and  20  difficult  to  chamber.  Attributed  to 

ben -mouthed  condition  of  case.  This  condition  results  from  the 
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X  t  1  *  t  ■_''  i  .  .^  *1 

lac..  b.iU  r .  sp  i . 
['fit  r.xx*a  .J_ 


•J.:/  f'srtri.lg:  eas«5  to  tii"  t. 

tall  '■  rte*  b .  il t:’-:.  "adf*  (lb,  I,'-* 

■  ^  ,.i,irx/vr  i,  I'TOf-  llAr.t  resl  :u-'-  ir. 


•/  • 

da:aa  r :  ^ 

.  L> 'Xg,  fiin'i  ^  3  Jtntic-  i.  L. 

flriiig  =  ■ 

/nxjxtjd  at  Yu-ui. 

'4  . 

n<.'  oi  1 1 : 

■-■W''  *  ror.  ncrU;  (aj-plicasl.’ 

ad'  I'i rings  it  Vox.. 

iest  Gte"^ 

ici.;.  Fir  I  tig  position  llo-  1‘: . 

tr 

J  ■ 

All  firings 

.■■undue ted  remutely  exe  .-pt  the 

300 -yard  and  yM~yy.rd 

acraracy 

1. '  *  CJ  t  u  » 

pia 

te  firi  ig 

B  SepteSiber  19“' 

i  . iic,  asiiautiition,  and  piutu  position  c-aanc  as  i*-  Scpten.ber  19'j9- 
Average  air.bJ  ent  temperature:  9b 


Rd 

'lest 

No. 

Rifle 

Time 

of 

Firing 

Iir.pa.ct 
Location 
In.  from 
Aiming 

MV ,  Point 

fps  Vert  Lat 

Type  of 
Penetr, 
in. 

Entrance 
Diaiiieter 
of  Penetr^ 
in . 

Exit 

Diameter 
of  Penetr, 
in. 

2k 

24 

1011 

Not  recorded 

Partial 

2-1/8  X  1-1/b 

Idr obe  Depth  I3 

23 

25 

1019 

Not  recorded 

Comple  be 

2-1/2  X  1-3/4 

1-1/8  X  7/8 

f 

ao 

26 

1022 

Not  recorded 

Complete 

2-1/4  X  1-1/2 

1-1/4  X  i 

27 

27 

1029 

Not  recorded 

Complete 

2-1/8  X  1-1/4 

3/4  X  1/2 

28 

28 

1029 

Not  recorded 

Complete 

2  X  1-1/4 

3/4  X  1/2 

29 

29 

1033 

Not  recorded 

Complete 

2-1/8  X  1-1/4 

1-1/4  X  7/8 

30 

30 

1035 

Not  recorded 

Complete 

2-1/8  ;■  1-1/6 

1-3/8  3/4 

31 

31 

1036 

Not  recorded 

Complete 

2  ,x  1-3/8 

7/8  X  5/8 

32 

32 

1038 

Not  recorded 

Complete 

2-3/4  X  1-1/2 

1-1/6  X  7/8 

33 

33 

1040 

Not  recorded 

Complete 

2-1/4  X  l-i/2 

1  X  1/2 

(i:e 

st  round  14  through  43  -  Graze 

Flinct. toning  i'hase.) 

4!+ 

44 

1131 

Not  recorded 

Complete 

2-3/8  X  1-1/2 

1  X  7/8 

45 

1133 

Not  recorded 

Comple  be 

2-1/4  X  1-1/2 

1-1/6  X  3,  i) 

46 

46 

1136 

Not  recorded 

Complete 

2-1/4  X  1-5/8 

1  X  1/2 

47 

47 

1138 

Not  recorded 

Complete 

2-1/4  ,x  2 

1  X  3/4 

48 

48 

1139 

Not  recorded 

Comple 

2-1/4  X  1-1/4 

1-1/4  X  3/4 

49 

49 

1142 

Not  recorded 

Complete 

2-1/2  X  1-1/2 

1-1/2  X  7/6 

50 

50 

1144 

Not  recorded 

Partial 

2  ■  X  i-1/2 

Probe  Depth  3 

51 

51 

1145 

Not  recorded 

Complete 

2-1/4  X  1-1/2 

1-1/4  X  7/8 

hut; 

23 ;  1 . 

Test  5 

round  24  a.nd  50  - 

slight  halge  on  back  of  plate . 

2 

Found 

26  and  49  difficult  to  choiaber  due  to  bell 

-mouth  condl tlon 

of  : 

case . 

3. 

Round 

32,  case  snug  on 

1  cxtractioi 

> 

4- 

Pound  46  difficult  to 

chamber  due  xs  propellant 

residue  in  bore 
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FB  t 

Grase  Ftioc'tioolng  r«tt 

Blfle  a«l  a*amitI':Ki  ««  *.  ^ept^aiber  19>9. 

Blfle  elevation  varied  to  obtain  Impactc  between  ^>U  yards  and  3OO  yards. 

Firing  position  to  left  of  plate  butts  over  rtlatlvely  level  desert  terrain 
average  acbient  teiapcrature: 


Pd  No. 

Test  Rifle 


rime 

of 

Firing 


Impact  Distance 

froTii  Weapon  Functioning  on 

_(APProx).>  yd  Initial  Impact 


3^^ 

1058 

35 

35 

1100 

36 

36 

1107 

37 

37 

1110 

38 

38 

1115 

39 

39 

1120 

ko 

4o 

1122 

kl 

4l 

1125 

k2 

42 

1127 

^3 

^3 

1129 

50 

Yes 

150 

Yes 

150 

Yes 

100 

Yes 

200 

Yes 

200 

Yes 

300 

Yes 

50 

Yes 

75 

Yes 

100 

Yes 

Notes ; 


1.  Round  39  -  cartridge  case  difficult  to  extract. 

2.  After  firing  round  4l  it  was  noted  that  considerable  dust  and  suna 

was  accumulating  in  the  cliamber  and  breech.  Accumulation  of 
sand  and  dust  in  the  breech  and  hinge  mechanism  irade  it  diffi¬ 
cult  to  open  the  breech  sufficiently  to  extract  and  cliamber 
rounds .  Upon  conclusion  of  this  test  the  rifle  breech  and  hinge 
mechanism  was  lubricated.  Subsequent  operation  was  satisfactory. 
The  accumulation  of  dust  and  sand  appeared  to  occur  after  firing 
a  sufficient  number  of  rounds  to  break  the  desert  crust  (hard¬ 
sell).  After  firing  several  rounds  it  was  also  noted  that  the 
rifle  bipod  legs  and  monopod  leg  would  settle  through  the  crust 
resulting  in  the  rifle  bore  being  very  close  to  grouiid  level . 


500-yard  accuracy  and  time  of  flight. 
Rifle,  90 -mm,  M67,  No.  12. 


Cartridge,  90-inm,  HEAT,  (inert), 
PA -E -28440. 

Average  ambient  temperature:  102 

'I249E6,  with 

.5°F 

Inert  Fuze,  T273E7,  Lot 

No. 

Rd 

No. 

Time 

of 

MV, 

Impact  Location 
Inches  from 

Aiming  Point 

Vert  Lat' 

Time 

of 

Flight, 
_  sec 

Test 

Rifle 

Firing 

f|^S 

52 

53 

5^+ 

55 

52 

53 

54 

55 

1545 

1548 

1550 

1552 

742 

739 

728 

T15 

/73  -  6 
-39  -17 
-45  -22 
-72  -36 

Lost 

2.18316 

2.1387 

2.24180 

B-5 
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1^'  Ko 


TKfmct  Location 

llwe 

l-je 

Inches  fro* 

of 

of 

MV, 

Aiming  Point 

Flight, 

fl- 

Fi ■ log 

tit 

Vert  Lat 

sec 

*'6 

1555 

732 

-  2  -16 

2.20070 

)/ 

57 

1556 

7^6 

-25  -20 

2.15265 

r  U 

.  V 

s8 

1558 

lost 

Hit  coi.1. 

1. 

Rin 

e  elevation- 

Round  52, 

55  mils  aiming  point. 

Bound  53 

through  61,  50  mils  almizag  point. 

2. 

Coil 

Distances . 

Rifle  to  first  -  32.5^  feet. 

Firfft  to  second  -  25. 11  feet. 

Tltae  of  flight  measured  from  first  coil  to  a  point  67.25  inches 
in  fr-ont  of  the  vertical  target.  Sky  screens  were  used  to  obtain 
the  stop  signal  on  the  time  of  flight  "located  87.25  inches  in 
front  of  target). 

3-  Round  5^  difficult  to  chamber  attilbuted  to  bell -mouth  condition 
of  cartridge  case. 

4.  Round  5Q  difficult  to  chamber  initially  due  to  propell.a,nt  residue 
in  bore. 


Continuation  of  500-yard  accuracy  and  time  of  flight. 
Av'=Tage  ambient  temperature;  87^- 


9  September  1959 


59 

59 

0935 

713 

-55 

/18 

2.29727 

60 

60 

093^ 

723 

-k2 

/lO 

2.21960 

61 

61 

0936 

716 

-70 

/16 

2.29267 

Notes:  1.  Coil  distances:  Rifle  to  first  -  32. feet. 

First  to  eecond  -  25 *06  feet. 

2.  Breech  and  hinge  mechanism  lubricated  prior  to  coramer)cemen.+  of 
firing . 


100 -yard  accuracy  and  time  of  flight 
Rifle,  90-raE,  M67,  v>o.  l2. 

Cartridge,  90-iiim,  HEAT  (inert),  T249E6,  with  Inert  Fuze,  T278E7,  Lot  PA-E-284to 
Average  ajabi  eat  temperature .  91^  • 


62 

62 

1015 

707 

-11 

/  8 

1.29620 

^3 

63 

1.017 

722 

-  1 

/  9 

1.26908 

69 

69 

1019 

711 

-  7 

/  3 

1-29137 

65 

65 

1022 

719 

-11 

-  1 

1.28675 

66 

66 

1029 

721 

0 

/  3 

1.27293 

67 

67 

1026 

702 

-19 

/17 

1.30715 

68 

68 

1030 

709 

-18 

0 

1.30299 

69 

6'^ 

1032 

713 

-  9 

/  1 

1.28695 

70 

70 

1039 

702 

•"•C  * 

-  7 

Lost 
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FH  Ho,  29^9 


Ifotea  ; 


1.  Rifle  elemtlon,  30  *11*  on  airing  point 

2.  Coa  dlstanee:  Rifle  to  flrat  -  30.86  feet. 

First  to  second  -  21.42  feet. 

rinse  of  night  aeasured  from  first  coU  to  point  87.25  Inches 
in  front  of  the  vertical  target. 

3.  Round  68  would  not  chamber  initially  due  to  propellant  residue  in 

the  bore. 

4.  Suboequent  to  firing  round  70  the  rifle  breech  mechanism  was 
disassembled,  cleaned  and  lubricated.  The  Interior  of  the  breech 
was  found  to  be  relatively  clean  of  dust  and  sand.  Examination 
of  the  assembly  revealed  no  damaged  or  broken  components .  The 
retaining  screws  in  the  hinge  were  found  to  be  loose.  It 
appeared  that  the  locking  wire  in  the  retaining  screws  had  not 
been  installed  properly,  thus  allowing  the  screws  to  become 
loose. 


Tenq)erature  rise  and  cook-off  test. 

Rifle,  90-m!n,  M67,  No.  12. 

Cartridge,  90-mm,  HEAT,  (inert),  T249E6,  wi'Lth  Inert  Fuze,  T278E7,  Lot  APG-056. 
Averaige  eunblent  temperature :  102®F . 


Time 

Rd 

No. 

of 

Test 

Rifle 

Firing 

71 

71 

1412 

72 

72 

73 

73 

74 

74 

75 

75 

76 

76 

77 

77 

78 

78 

79 

79 

80 

80 

81 

81 

82 

82 

83 

83 

84 

84 

85 

85 

86 

86 

87 

87 

88 

88 

89 

89 

1421:; 

90 

90 

Remarks 


_ Summary _ 

Thermo-  Max  Temp, 
couple  Recorded, 


Position  _ 

1  245 

2  205 

3  275 

4  274 

5  263 

6  205 


Inserted  cook-off  round  1422.  Fired 
round  90  at  1452  hours.  The  round 
did  not  cook  off. 


CONFIDENTIAL 


CONFIDENTIAL 


f  .  / 


l  i  Oi  - 
1 
j 

■J 


Its-Ya  ;3  from 
_ i'^c  of  Aih.  _ 

L'4.0 

13.^ 

16. y 

13.0 

I'y-'d'j  (on  i'a(:e  Gliiel'i) 


tewperatur^^  47,^^,  pcsi  cion  j. 

OrvocU  ::.ech;i.ni  .Ui  di7.fi crJ.t  to  opci'ati.?  at  coiiclusiou  ci’  tjs:. 
Ou.iaer  nbj..‘rv,!. :  bra ''cb  incroasingiy  hard  ro  opura 

'-'i  tha  lautai'  r>v,”i'  of  tlra  te.st. 

aific  \  ouacju  appro:-:lrau  -.ly  i-  foot  off  tha  ground  on  a-irammition 
Do.vO.^.  i'irod  at  o,  rote  of  2  roundo  per  riiiauto  7oi‘  9-3  rdnatao. 


v.usi.i  \r-.i)  .iub.i'1  oa bed  pvioi'  go  corXiieueeh.ept  of  next 


paas'- 


..-ontlaii;:i.tl  oa  cf  tenpei'ature  rioe  and  cook-off  ter.t. 
iO'-vr.'ige  ambient  tempera tis re :  102. b^F. 


dnj.'jKirjV' 


^  -I 

feat 

Ko. 

Rifle 

vdiiie 

of 

Firing 

Remarks 

'flioi'mo- 
c  ouplc 
Position 

li-kX  lomp 

Recorded 
0 . 
r 

91 

91 

1311 

1 

259 

96 

91 

2 

20t/ 

-■’3 

93 

3 

289 

;  ^ 

94 

4 

286 

93 

90 

9 

232 

JJ 

96 

3u -second  delay.  Ccirtridgc  caS'., 

6 

195 

criiiu-  did  uct  iiolG;  i'oiuid  in  ea.'j. 
v/h-'u  the  round  var.  clnimbere'] . 
Rejiioved  round  ar.d  charabered  another’ 
rourid . 


97  97 

96  93 

99  99 

100  100 

icxi  101 

102 

103  103 

1  '  104 

i.‘>;  10‘> 


20-Gocon..i  delay,  coiae  difficultp 
as  expericncijd  vita  round  90. 


ipl  ' ; 3  3 


B'*3 

CONFIDENTIAL 


CONFIDENTIAL 


IM 

r«at 

Mo. 

lUfie 

of 

Firing 

106 

106 

Insorted  cook-off  romiNl  15do.  Fired  round  108  at 
1550  hour*.  'Hie  round  did  not  cook  off-  (Rate 
of  fire,  4.2  rounds  per  minute  for  3-6  minutes.) 

107 

107 

1553 

106 

108 

1535 

109 

109 

1557 

110 

no 

1600 

Notes 

;  1. 

Maximum  temperature  288°F,  position  4. 

2. 

It  was  initially  planned  to  fire  test  rounds  9I  through  I09  as 
fast  as  possible.  However,  difficulties  prevented  this  and 
aft  "  test  round  I06  was  fired  the  remaining  rounds  were 
expended  and  were  not  considered  part  of  the  cook-off  test. 

3- 

After  firing 
loose . 

it  was  noted  that  the  monopod  retaining  screw  was 

4. 

The  rifle  was 

disassembled  and  cleaned  on  10  September  1959-  The 

small  retracting  pin  inside  the  hajnmer  (pin  which  retracts  the 
striker)  was  sheared.  The  Jam  pin  end  of  the  coftking  lever  was 
slightly  burred  and  mushroomed.  All  other  components  of  the 
breech  appeared  to  be  satisfactory. 

5.  'The  rounds  used  in  the  temperature -rise  and  cook-off  test  were 

APG-assemble'^ .  It  was  found  that  the  cartridge-case  crimp  was 
inadequate  to  retain  the  round  when  the  cartridge  was  chambered 
rapidly . 

This  firing  record  forms  a  part  of  the  533rd  Report  on  Ordnance  Project 

No.  TB5“1^01,  10th  Report  on  Ordnance  Project  No.  TS4-40l8,  7th  Report  on 

Ordnance  Project  No.  TiS4-4?l8. 

SUBMITTED: 

G.  T.  WATSON 

Project  Engineer 


APPROVED: 


H.  A.  BEaiTOL 
Chief,  Artillei-y 
Division 


CONFIDENTIAL 


-- 

.1  tii  m: 

4I2U"  vrl'4,  :••■ 

smuki  CORPS  Hsr  tm«  rif« 
m*A  fm  stmm 
rjMA,  ARizau 

WTE  ^  t959 

SUBJECT  I  HETKIROLCGICAL  DATA 

toj  cai-j^nDim  omen 
OmmtCE  TUoT  ACTIVITY 
A4A  TEST  DIVISM; 

ATTMs  12^  Al'iSriD 


1.  Inclosed  herovdth  is  (Raw)'!^  (Prooeaaed)  meteorological  data  for  period 

1500  12  Aug  ..  OSAO 

^ -  through 


21  Aug 
(date^ 


atation  at  PAT 


1959 
(year ) 


(date^  (tdmji) 

as  taken  from  the  satellite  weather 


(location) 


data  includes  ?  ( ^  )  temperature 

(  )  relative  humidity 

(  )  soil  temperature 

(  )  wind  data 

(  )  pressure 

) 

i  ) 

2,  The  following  information  is  considered  of  special  intororts 

Thermo  it  1  Temp  ranged  from  73  to  125° 

Thermo  #  2  Temp  ranged  L'rom  77  to  125°  V 

l^enap  fi  \  s  Pt  no  1  on  chart  /  Cartridge  Case 

Thermo  2  ;  Pt  no  9  on  chart/  Propellant 


3.  Aoknowledgement  of  receipt  ty  indorsemont  hereon  is  requested. 


Inols  attached. 


^'r 


/A  (tVu 

MARTIN  o;  F.  3CHR0EDER 


Major  Signal  Corps 
Coramandlng 


racMj 


Ist  Ind. 


TOt  jeenandiag  Officer,.  Signal  Corps  Met  Team  Yaaa,  Ima  Test  SUtion,  lx**, 

Phone  No.  2181 
Receipt  acknowledged. 
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DAILY  tabulated  THEflMOCOilf^J^  BFADfNQS 


project 


•  /^AT 


.Mir  S  h:7  t„'«  tiJfU 
A  Ti^f  .V At'  >; 

rm,  AHiim 


7.ar-'r:  ’ir,fr/I!‘jr/K^^'-AL  DATA 

ro:  COI^iAKDING  O-’l-ICiT. 

OfiDNAKCrJ  TEST  ACTIVITY  A&A 
ATTNj  Mi,  AMEND 


1.  Inclosod  horwlth  is  (Raw)*  (Processed)  meteorological  data  for  period 

^  .  through  lOOO 

(da'tel 


~7tl 

1  SEPT 


.me; 


(data ) 

station  at  90  Mi  PAT 


1959 
(year ! 


(time) 

as  taken  frcm  the  satellite  weather 


(location) 


data  includes  :  (X  )  temperature 

(  )  relative  humidity 

(  )  soil  temperature 

(  )  wind  data 

(  )  pressure 

) 

(  ) 

2.  The  following  information  is  considered  of  special  intcroet: 

TEliP  THERISO  #  1  RANGE. J  FlcOM  77°F  TO  135°F 
//  2  "  "  83°F  "  134°F 


PRINT  #  1  ON  aiART 
//  2  "  " 


OUTSIDE  SHEU. 
INSIDE  PROPELLyVTT 


Acknowledgement  of  receipt  by  indorsement  hereon  is  requested. 


. ) 


t 


Incls  attached. 


MAi^TIuV.  F. 

Major  Signal  Corps 
Commanding 


FRO!-!: 


let  Ind. 


TO:  Coffiicanding  Officer,  Signal  Corps  ktet  Team  luma,  Ytjma  Test  Station*  Yuma, 
Ariz, 

Phone  No.  2181 
Receipt  acknowledged. 


C-1 


OAIt.Y  TABIH-ATED  THERMOCOUPLE  READINGS 
PROJECT:  ^0  MM  pFtT 


•T-:; .  I . I  . 

-  -  Jtmm  TlMy  I  mmm  L _  ' 


— ;  . . .  . . 

O.T..  ;i  /  /I U.G  - lisn 

-  . - 

‘PVloSi.o 


:i  3/!  (,  ^ 


?  /2.J 


Us- 


XfOo 


//f 

fy^s 

/AO 

y/fs^ 

REMARKS 


stmkt  cmm  m  rrm  rj<» 
T83T  stmm 
rjK*,  ARizati 


JHM*  If 


ZHTZ 

viJiST!  KETEOROLOOiCAt  DATA 
TO:  asuaimiiio  officer 

ORDNANGS  TEST  ACtIVITr  A&A 
ATTWi  m,  AMaiD 


1,  Inclosed  herewith  is  (Raw)&  (Processed)  meteorological  data  for  period 

loop  1  SEPT  _  through  1000  _ 

(time)  (date )  (time) 

4  SEPT  _  as  taken  from  the  satellite  weather 

(date;  (year ) 


station  at 


90  MM  PAT 

(location) 


data  includes ; 


(^  )  temperature 
(  )  relative  humidity 

(  )  soil  temperature 

(  )  wind  data 

i)  pressure 

) 

(  ) 


2.  The  following  information  is  considered  of  special  inturoets 

TEMP  TOERMO  #  1  RANGED  FROM  71^  TO  130^ 

II  II  ;i  2  ■  •'  »'  79^  "  132^ 


PRINT  1  ON  chart  equals  outside  cartridge  case 
II  9  II  II  II  inside  propellant 


3.  Acknowledgement  of  receipt  ty  indorsement  hereon  is  requested. 


Incls  attached, 


MARTIN  0.  F.  SCHRQHDER 
Major  Signal  Corps 
COTnnanding 


FRCH:  let  Ind. 

TO;  Canmanding  Officer,  Sign-il  Corps  Met  Team  Yuma,  Yuma  Test  Station,  Yifflia, 
Ariz. 

Phone  No.  2181 
Receipt  acknowledge^. 
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$i3mM  am  mt  tnr  mtA 
iwt  $rA?iw  rt  A,  mssm 
x,u  a«D0R5  hLxi.  «  n-¥  *.'4  rr. 


XifS-  ^04Mt 


hint',  mm 


3Lti  «  stnim 


DIR.  jimp,  immocm  f&spmAPjm 

*^«v%  _  f 


f’')  DBI.  ?-CPH 


110 

110 


> 

6 


a6.3 

85.i 


(MM) 

MAXIMUM 
MINJMtK 
999.6  >[E«N 


106 

«0 

93 


999.61 


0300 

83.3 

?0 

64 

135 

.  -  -  -  -T- 

5 

- P 

84.9 

999.6 

0400 

1  83.0 

70 

64  ' 

135 

f 

7 

84.  ]j 

999.9 

0500 

]  82.1 

69 

65 

135 

6 

999.6 

0600 

,  81,1 

L.  .  , 

70 

68 

135 

7 

82.7 

999.8 

•  0700 

i  91.9 

f 

70 

68  , 

13^ 

■i 

■  — r~ 
6 

1000.5 

0000  t  84.9 

70 

61’ 

135; 

9 

85.2 

1000. 

0900 

GS.8 

70 

54 

160 

7 

94.i 

1001.0 

1000 

. 

91.9 

70 

50 

l6Cf 

7 

103,3 

—  — 1 
1001.9 

,  UOO 

95.6 

68 

41 

160 

9 

111.3 

1001.9 

'  1200 

97.6 

68 

_39 

200 
•  *  M  • 

_  3 

! 

120.(1 

1000.4 

1300 

100.2 

70 

38 

C 

1 

126  jo 

999.8 

j  — - 

.  1400 

.  .. 

102.2 

66  . 

.  .  J 

33  _ 

■90  :  _ 

6 

126  j4 

999.1 

.  150<D 

10  5. '0 

68  . 

31 

225 

9  i 

129  ia 

998.1 

1  1603 

104.2 

66  • 

30  . 

250 

9  i 

12  5.’ 5 

i 

996.91 

1 

;i70!L 

105.0 

67  : 

30 

225 

7 

121.0 

'  1 

996.1: 

j  1800 

104.0 

67  ' 

31 

225 

8  ' 

114 12 

- 1 

995. 5l 

1900 

100.0 

■«| 

.42; 

270 

9  ■ 

106,'0 

- 1 

995.4! 

1  *000 

98.0 

■  JL2  1 

-43-1.  _ 

270 

1 _ 

102j0 

995.4 

r 

*100 

i 

.  95.5 

70  1 

t 

43 

224 

10 

1 

98.ci 

996.1 

2200 

94.5 

I 

66  1 

39  1 

225 

13 

96. ff 

996.7 

230c 

94.0 

i 

65 

_ 38  i 

1 

996.9 

24C‘0 

r—  ■■ 

_ 2UL-. 

-is,. 

) 

_ ^ _ 

13d... 

1 

■  .■7.,,.. 

_  _ 

_ 2L,i. .. 

—224*2 

68 

30 

69 


RELATIVE  HLMIDirr 

I  JL'iaBPJM 
MINI1.UM 
mean 

PREVAILING 
visiBiLinr 
(SUNRISE-SUNS 

33  Miles 

24  HOUR 
PRECIPITATION 

None 

prevailing 

SKY  COVER 


1  -  Clear 

YUMA  USWB  DAILY 
NORIL'iL  TlMPEiL.TlirU 

MAXIMUM  107 

MINIliUM  82 

ME.UI  95 


SE  7  MPH. 

DAILY  PEAJL  UlilD  ^  GUST 

SW  22  KPH 
14 SO  KST. 


Sunset;  1925  13  August  1959  Sunrise:  0601  14  August  1959 
Forecest  for  13  and  14  August  1959:  ! 

Generally  clear  vdth  few  scattered  afternoon  and  evening  cumulus 
clouds.  Little  change  in  temperature  and  humidity.  Vinds  Southerly 
5  -  12  .F  , 

H-if^  today  10*?  Ix)w  tonight  84  Hi^  tomorrow  108 
Gjt'.oo’.c  for  Saturday: 

C^nerall;  clear  with  little  terperature  change. 

Hirl:  10?  -  Low  83  -  86 


C-9 


nr ,  t» 


.  ■ 

■V 

tO: 

-IK. 

XT 

J?.- 

trpd 

■7-6  f  ■ 

-  *  -i 

i'.i  ^ 

'■•t.7 

MAXUf?!  ■*' 

nr.mm  '2 
o 

03rc_^_ 

M 

*■  ■ 

f- 

>0,9  ' 

uyg-.h 

uS.TIVS  fUJiluI 

0400  , 

6*' 

44 

: ' 

L 

‘  i 

59t.6 

M-'.XIirJM 

KIN1!-'',U.;  _ 

'  50c 

■  4/.^ 

46 

53 

I  r 

997.1 

'‘■4 

1  iK4J 

- 

^ 

*  *- 

t  ■ 

32 

c 

to.  4 

997T 

F  rFiTvAI  LING 

■i7  .0  ) 

‘  9 

70 

62 

f 

c 

‘  .'’’.0  1 

997  r 

laSIBILITY 

(SUN.kISS-SUNSST) 

u.'UX'’  ■ 

4 

70 

55 

c 

8«.3 

798.1 

39  Miles 

u90t- 

■ 

70 

54 

180 

1 

1CX),3  ' 

998.3  ^ 

24  HOUR 
-Tf-SCIPITaTION 

loot'  '■ 

■3, ' 

72 

49 

110  • 

1 

X 

109.0 

998.4 

1 

None 

11  iX; 

72 

43 

135 

n 

117.1 

997.9  "1 

p.PEVAILING 

41 

34 


UOC  ■'  '■  72 

1301;  ,  '  . '  71 

14i)(.  lO'.n  71  3f> 

i 

1500  103.  i’.'*  6.3  31 


10C 

225 


7 

10 


122.9 

126.9 


997.9 

=597.2 


SKY  COVER 
(SUMRISS— SUllSKI} 

3  -  Clear 


100 

225 


127.0  i  996,4  ! 

120.0 


16C)0 


10';.?  64 


26 


200 


'  1700  i  104.9  45  .  14 
IlflOO  I  104.5  47  !  14 

r-  — 


190C'! 


2-000 


■  ?i:x) 

;  22CCI 


.  -’3' 

i. _ 


.LC/<.  •  u 


19 


200 

200 

.=>00 


9 

a 


I  YUMA  USWB  D.IILY 
095,5  *  WCRtilL  TfJiPEIL.TUR 

r*  O 

95 


12. 5  I  994.2  ! 

- i _ MTJ.'IMUi-i 


-120.7  ^  .093.0  • 


112.2 


992.5 


f  . . 1 

;  'os.i  I  992,5 


i  PR2VAII,L'1G  VflUD 


96.4 


93.9 


'0.1 


64 


'■.7  :  6ft 


63 


: 

,  ^0C*T 

j 

16  ■ 

100.6  ' 

993,0 

!  33 

‘  20C>  1 

n 

97.8  I 
_ ^ 

994 . 2 

Ija 

i  20*2  ! 

-_1 _  .  ._j _ 

IF 

"  .9  ; 

994.7 

!  50 

-t - 

!  1 

10  i 

9:^ ,  9  * 

,  ,  \ 

994.9 

43 

'  200 

6  1 

91.0  j 

995.0 

S3W  6  m:k. 


D,4LLY  pm.,im>iD  ,ajaT 

3SW  30  11-H  . 

2104  KST. 


ji.  i-irt. :  1924  14  Auf^ist  59  Sunrise-:  0601  I5  A-ugust  59 

2-^i’ocast  for  14  and  I5  August  1959: 

'Of  !•  to  scattered  high  cloudine.ss  today  through  Saturday. 

Si,  utnorly  winds  5-12  t{FH.  0900  -  2100  hours  today  and  Saturday, 
S.'i  litly  higher  daytime  teiaperatures. 


hi.'h  todaj  106 


U-!w  ton:  ght  1=^1 


High  top’orrow  108 


Outlook  for  Sunday: 

Clei.r  to  scattered  hi  rh  cloudiness.  I.ltt.le  te: lueruturK  d’ange. 


7i-/h  J  O'/  -  110 


Uiw  81  -  84 


C-10 


mm- 


l4  Mtfjti  lf$f 


'?3b'T  StATJDIf  111^44,  iMIS^fU 

mtA  mmm  sm,  t^-irm  b.v  m  rr. 


I  my* 

I  ©f 


86.3 


^OIC^J 

*Soo  i 


OEM 

oim 

Oj? 

67 


6? 


«a 

(t) 

51 
56' 


...  ..-^- 

W?ID  !  WIW 


l¥^  I  I  statiob 

80^  f«to0  jsPSSD  I  TBQ»,  Ifli^SURfj  TSfPHUItM 

o?  ft)  a®.  WPU  t  I  /^v 

^  MAXJMUH 

80 


315 


KPH 

2 


-I-- 


_030C 


84.4  69 


59 


V 


J  89.6  •  995.0 

'  87.9~t  995To~ 


MIKBClff 
MEAN  92 


0400  ! 

— — 

68 

60 

C 

— ( - 

1  85.0 

T  994.9 

0500  ! 

70 

65 

3ir 

85.1 

-j — - — 
<  994.9 

.  0600  ,  ®2.0 

70 

/  68 

c 

84.4 

995.0 

1  0700 

1  83.2 

71 

60 

•  • 

j  ISO  ;  2 

J-.  .  J-  - 

*  85.4 

t 

995.7 

0800 

/  85,8 

73 

65 

'  160  i  2 

1 

<  , 

86.8 

^  996.4 

'  0900 
1 

j  87.8 

T  » 

73 

61 

♦  . ... 

180  .  5 

'  97.8 

996.6 

1000 

i  91.1  . 

1 

63 

40 

» 

C 

..  .J - 

’  107.0 

1  996.6 

!U00 

j  92.0 

70 

:  48 

160  6 

116.1 

997.1 

,  1200 

J  95.0 

69 

44 

135  !  7 

C 

.  124.4 

996.9 

i  1300 

,  96.9 

70 

-  41 

131.0 

996.4 

.  I4OO 

^  1500 

,  97.8 

•  -t 

98. 3  V 

68 

68 

‘38  180  i  8 

1  -  .  „x. 

i  37  '  135  1  5 

■  _ 

118.1 

1  120.9 

995.5 

994.5 

;  1600 

!  100.4. 

67 

:  34  • 

200  :  15 

I23.2I 

993.5 

;  I700  [  101»0 

66 

32 

. 
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Sunset,  1923  15  August  59  Sunrise^  0602  16  August  59 
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52 
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MIKIMIM 
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MINIMUM 

MEAN 


103 

?5 

89 


64 

30 

47 


PREVAILING 
yiSIBILITY 
(SUNRISE^SUNSET) 
33  Miles 

24  HOUR 
PRECIPITATION 
None 


PREVAILING 
SKY  COVER 
(SUNHISB-SUNSET)^ 
2  -  Clear 

YUMA  USWB  DAILY 
N0RI4AL  TQIPEtL.TUR3 

106 
82 
94 


MAXIMUM 

MINIMUM 

MEAN 


PREVAILING  WIND 
SSW  6  I^PH. 

DATIX  PEAK-UmD^ST 

WSW  17  K?H. 
1700  MST. 


Sunset:  1922  16  August  59  Sunrise;  0603  1?  August  59 
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•  ! 
1000 1 

92.9 
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■  24  HQUR 
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'1 

I  None 
"i 
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SKY  COVER 

!  (SOMRISE  SUNSET) 

-I  1  -  Clear 

YUMA  USWQ  DAILY 
j  I^RIiAL  TEMPGL.TUI13 

1  HAXJMUM 
I  MINIMUM 
;  Man 


!  lU.O  I  993.9  1 
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- 1 - 1 - 

1  250  !  12 
"■T - ! - 

i  250  .  .j._9  , 

I 
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•  106.2  *  993.5  i 

.-f.  .  -.11.  .■  II 

!  102.0  !  993.9 

I 
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™j  PHEVAIUNG  WIND 


SW  7  MFIi. 

DAILY  PEAK  mUD  GUST 

W  18  1-Ph. 

1432  MST. 


I  43  I  225  .|.JL2 _ 

.  46  ',225  !  8  :  93.9  !  995.2_, 


amsett  1921  17  August  1959  Sunrise:  0603  18  August  1959 
Forecast  for  17  -  18  .August  1959: 

S?  iCIAL  rrIUND5KST0RM  ADVISORY  I 

Scattered  to  broken  cumulus  7000  feet  with  scattered  showers  and 
thunderstorms  today  and  Tuesday.  Gusty  winds  20  to  40  miles  per 
hour  at  tires  during  thunderstorms.  Cooler  today. 

High  today  98  Low  tonight  77  Hif^  tomorrow  100 

Outlook  for  Wednesday: 

Decreasing  cloudiness  and  slightly  warmer. 


High  100  -  103  Low  76  -  79 
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Kish  today  101  Low  tonight  77  Hiph  toeorrow  103 


Outlook  for  Thursday: 
Scattered  cloudiness. 


Little  change  tn  teerjarsture. 


Hirli  103  -  106  Low  77  -  80 
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- -  VISIBILITY 

996.9  ^  (SUNRISE-SUNSET) 
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- — 'j  24  HOUR 

997.4  I  PRECIPITATION 
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I  I  MAXIMUM 

13.2  L_.  994. Oj  MINIMUM 


. .  180  , 


_ 10_'„U1.S4. _ 222.il| 

12  i  103.0 1  993.0 1  pbevatltng  wind 


1  —  —9 — I — 28^2. — i- 


-90i9-l - 49 - 24 - 225-| - 2 — - 

’  '  !  ! 

i  '  —  2. — { — 


-4-- 


: _ G__l.-85.JLi 


SE  5  MHl. 


2 ..81  DAILY- PEAK-WIND-XJUSI 


SSW  18  MPH. 
1645  MST. 


Sunset;  1919  19  August  59  Sunrise;  0604  20  August  59 

forecast  foi-  19  -  20  August  1959:  ^  ^  .  ^h^rsdav 

Scattered  afternoon  cumvlus  70CX)  feet  today 

Southerly  ;dnds  10  -  20  I-IPH.  1000  -  2000  hours  today  and  Thureday. 
Little  chaiigo  in  temperature. 

HI.;,  today  103-  io«  tonight  78  High  tonorro.  101, 

?“.rtS''=l™driS‘rl.lhg  hmldlty.  Uttl.  Chang.  In 
Hii*  99  -  IC^  76  -  79 
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S'lneet:  1918  20  August  59  Sunrise:  O6O5  21  August  59-' 
Forocp.st  for  20  -  21  August  1959: 

Scattered  afternoon  cumiilus  5000  feet  today  and  Friday.  Slightly 
cooler  toda2''.  South  southwesterly  winds  5-15  MPH.  lOOO  -  2000 
hours  today  and  tomorrow. 

High  today  -95  Low  tonight  72  High  toTOrrow  97 
Outlook  for  Saturday; 

Clear  to  scattered  cloudiness.  Little  change  in  torperature. 
Ki'.h  96  -  99  Low  73  -  76 
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PRF’AIUNG 
VISIBILITY 
(SUNRISE  SUNSET) 

3/i  Miles 
24  HOUR 
PRECIPITATION 

Hone 

PREVAILING 
SKY  COVER 
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0  -  Clear 
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PREVAILING  WIND 
P  7  MPH, 

DAILY  PEAK  V/IND  GUST 
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Sunset!  1917  21  August  59  Sunrise:  06C:.  22  August  59 
Forecast  for  21-22  August  1959: 

S"ECIAL  THUNDERSTCRli  WARNING.' 

Scattered  afternoon  cunulus  6000  feet  today  and  Saturday,  Southerly  vfinds 
10  -  20  TK.  1000  -  2000  hours  today  and  Saturday.  Scattered  light 
showers  or  thunderstorms  this  afternoon  and  evaiing.  Little  change  in 
t«»iT)orature. 

Kig’n  to 'ay  lOO  •  Low  tonight  7®  Hif^  tomorrow  101 
Ctatlook  for  Snndayj 

Increasinj?  cloadiness  with  llttlo  change  in  t«EKW  •'atwr*. 


97-100  Low  75  -  7S 
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Sunoet:  1913  24  August  1959  Sunrise:  0606  25  August  1959 
forecast  for  24-25  August  1959: 

Scattered  t.fternoon  cunulus  7000  feet  today  and  Tuesday,  Southerly 

wi..di  5-15  :!PH.  .  j'N)  -  2000  hours  today  and  tomorrow.  Little  change 
...n  teraperature. 


Hifn  to'-lay  104  Low  tonight  ^4  High  tomorrow  105 
OutlooK  "or  Wednesday; 

Scattered  cloudiness.  little  change  In  terperature, 
liigh  103  -  106  Low  82  -  85 
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Sunset:  1912  25  August  59  Sanrise;  0608  26  Augjist  59 

Forecast  for  25  and  26  August  1959: 

Scattered  afternoon  cumulus  7000  feet  today  and  tomorrow.  Southerly  winds 
5-15  MPH.  1000  -  2000  hours  today  and  tomorrow.  Litt/le  change  in  temp)- 
erature, 

Hirdi  today  10?  Low  tonight  83  High  tomofrrow  107 


Outlook  for  Thursday; 

Scattere*!  to  broken  cloudiness  with  increasiRg  nunirtity. 
tenr-perature, 

Higi:  103  -  106  Low  81  -  84 
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Sunset:  1911  26  August  1959  Sunrise:  O609  2?  August  1959 
Forecast  for  26  -  2?  August  1959: 

Clear  today  through  Thursday  with  southwesterly  winds  5-12  KPH. 
1000  -  2000  hours*  Little  temperature  change. 

High  today  105'  Ljw  tonight  80  Hi|^’  tomorrow  106 

Outlook  for  Friday: 

Scattered  c^.oudiness.  Little  tempemture  i^iangs. 

Ki^  105  -  108  Low  79  82 
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Forecast  for  2?  and  28  August  1959:  i 

Genarall:-  clear  with  little  temperature  change.  Winds  Southwesterly 

5  . .  12  ITH. 

Hi^  today  105  low  tonight  79  High  tom<^rrow  104 

Citl.oni:  for  Saturdays 
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PRSVAIUNG 
VISIBILIIT 
(SUNRISE  •  SUNSET) 
40  Milas 

24  HOUR 
PRBCIPTTAnOi 


PREVAILING 
SKY  COVER 
(  SUNRISE  -  SUNSET) 

0  >  CImt 

YUMA  USWB  DAILY 
N0»UVL  TEMPERATURE 

MAXIMUM 
MINIMUM  rZ 
HEA>' 


PREVAILING  WIND 

SJW  6  MFH. 

DAILY  PEAK  WIND  GUST 

SW  24  MPH. 

1340  KST. 


Sunset t  1908  28  August  59  Sunrise;  06IO  29  Augu?<t  59 
Porecsst  for  28  and  29  August  1959;  t 

-Cleer  with  little  temperature  change.  Winds  southwesterly  5-12  MFH. 

IUgh  today  106  Low  tonight  79  High  tcaaolTow  105 

Outlook  for  Sunday; . 

Generally  deer  with  little  toaperature  change. 


High  103-106  lew  77  -  80 
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(  SUNRISE  -  SUNSET) 


YUMA  USV’3  DAILY 
NOBULL  TEMPSRATORE 
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SUNSET:  1  i.S.Eii  1959;  1903  SUN;U;sE:  2  SEPTEMBEpt  1959;  0613 
fORlCAlT  FOR  1-2  S'.UPT'^-'BER  1959 

CLEAR  A.:d  CONYHTJ’D  hot.  vest  SOUTH’'^  STSRLY  VTNDS  5-10  ^IPH  PORSNOON 
HOURS  EICHEASnra  TO  10-15  HPH  AFTERNOON  H  OURS  TODAY  Al-lO  WEDtP^'SDAY. 
HIGH  TODaY  m  TONIGHT  80  HIGH  TC*-'ORRa>f  111 

LO’  ’  '^•■ORROW  MIGHT  81 
ovitlook  FOR  TIIURSDAY: 

CLEAR  TO  SC.r.'lTERED  ClOUDIirsS.  CONTINUED  fW. 
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EDbiCAST  FOR  2&3  SEPTEMBER  1959 
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CLIAR  WITH  HTTLE  T^TSLATURB  CHANCK. 
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Sunset:  1901  3  Sept  59  Sunrises  0614  4  Sept  59 
Forecast  for  3-4  Sept  1959!  c«_4j 

Clear  with  little  temperature  change. today  through  Friday. 
Soiithwestorly  winds  5-15  FIH,  lOOC  -  2000  today  and  Friday, 
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52 

90 

10 

90.6 

1002.7 

050-1 

82.8 

68 

62 

135 

3 

97.2 

1003.2 

r'.-.  1 

65 

48 

16C 

8 

97.4 

1003.3 

1100 

92.7 

63 

37 

110 

12 

105.0 

1003.5 

1200 

94.0 

60 

32 

135 

10 

103.0 

1003.7 

1300 

95.3 

58 

30 

90 

10 

107.1 

1002.8 

1400 

96.2 

58 

23 

340 

7 

108.3 

1001.8 

1500 

100.5 

67 

34 

90 

12 

121.7 

lOOi.O 

1600 

100.0 

62 

29 

110 

15 

111.8 

1000.3 

1700 

98.8 

55 

23 

90 

20 

105.2 

999.8 

1800 

98.0 

54 

23 

90 

17 

102.6 

999.8 

1900 

96.0 

54 

24 

90 

12 

97.4 

999.8 

2000 

95.2 

54 

26 

90 

9 

95.9 

999.8 

21CO 

94.0 

55 

27 

Qn 

7 

94.2 

1000.5 

2200 

92.9 

56 

29 

90 

8 

93.1 

1000.5 

2300 

91.4 

56 

30 

45 

2 

91.3 

1000.6 

2400 

90.2 

55 

r 
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Autaimition  Data  Csrtls 


Arsenal,  Plant,  or  District 
Development  &  Proof  Service 
jIFGj  Maryland 


ORDn.aJOE  GORIS 
iTtaiiiinitlon  Data.  Card  and 
lot  Description  Sheet 


ITEM: 


Cartridge  IIRtT,  T2h^E6  Inert  loaded  for 
90  MM  Rifle  T21S3E4 


Lot  niimher  AFG  -J96 
Pachlng  of  Lot:  In  fiber 
containers  2  Ea  per  wooded 
box 


DATS  STARTED:  7-28-59 
CHARGE  V/EIGHT:  24.402 


DATE  COMFIETED:  7-31 -.59 


COMPOHEMT  DRAV/II'IG  HO . 


Shell 
Case  Cart. 

Propellant 

Cart,  Ignition  CPX  90363 

Primer  PB  38951 


COMFOI'lEMTS 


MODEL 

T249E6 

T115E5 

T31 

T- 

T116E2 


MANUFACTURER 

LOT  HO, 

QUAdITITY 

FA 

E356-6 

4o 

HA. 

7-53 

4o 

PA 

E-2S174 

4o 

FAVP 

302 

4o 

Hone 

4o 

PURPOSE 


For  shipment  to  Transportati 
Arizona  M/F  US  Array  Ordnance 

#  6-4539. 


on  officer,  Yuma  Test  Station,  Yuma, 
Test  Activity  Supply  Officer  Account 


/s/  Vernon  Keithley 
VERITOH  ICEITHLEY 


E;{FiiiaMErfi’AL  Ai.fllUTIITIOn  DATA  C/iRD 


No.  89625 


KIND:  Cartridge,  TIEAT,  9OI2.I;,  T249E6,  with  Puze^  PI^  BD^ 
T2TSE7-3  for  Rifle,  T219 


M1M.  LOT  HO. 
PA -E -23439 


DRG.  NO.  DRG.  DATE  01^  REV. 

lip -8741  0-23-57 


F.A.X.O.  PROP.  CHARGE 

1734-01  22.23  ozs. 


EXPECTED  M.V.  EXPECTED  PRESSURE 
700  ft. /sec.  5300  Ibs./sq.  in. 


ASSEM3IED  BY 
PA 


DATE  OF  ASSEMBLY 
January,  I959 


REMARICS:  Packed:  2  Cartridge s/f iter  container/vood  box. 

Vlave,  Washer,  Dug.  FA-30iai,  Rev.  3-13-57  utilized,  not  sho^m  on  drawing.  10 
Ballistics  shipped  to  Aberdeen  Proving  Grounds  for  determining  ballistic  data 
in  accordance  with  BATR  to  be  furnished  by  Franliford  Arsenal.  Luckies  tested 
lOO^i.  Shell  x-rayed  lOa/j.  Hold  for  release  pending  notification  of  ballistic 
acceptance  by  Aberdeen  Proving  Ground. 

COl'IPOHENT  Charge  DRG.  NO. 

lOND  Burster  DRG.  DATE  OR  REV. 

Comp.  B  MFG’D.  BY 

DATE 
LOT  NO. 


Ho  Her  an 

1958 

HOL-7-1049 


COIPONENT 

KUH) 

DRG.  NO. 

Case 

Cart.,  TII5E5 

FC-3421 

Disc 

Rupture 

FA -30378 

Propellant 

Chg.,  T3I  .025  Web 

663-97 

Cartridge 

Ignition  T 

cxp -90868 

Shell  HEAT 

T249E6  Comp.  B 

FF-8743 

Primer 

Assembly  T116E2 

FB -38951 

Fuze 

PI,  BD  T273E7-3 

TL3F5002 

PREPARED  BY 

:  E .  Burd 

Ars  Opers 

Division 


DEG.  DATE 

MFG'D 

OR  REV. 

BY 

DATE 

LOT  NO. 

4-24-57 

FA 

1958 

fa-e-355-2,  -3 

12-10-56 

FA 

1953 

FA-E-355-2,  -3 

3-23-56 

PA 

1958 

FA-E-26563 

'5-3-57 

FA 

1958 

FA-p-301 

5-28-58 

FA 

1953 

FA -E- 356 -3,  -4 

2-3-57 

FA 

1958 

None 

unlc 

PA 

1958 

FA-E-28o30 

/s/F. 

Lewis 

IRTIFIED  TO  BY:  F. 

Lewis 

INSPECTOR 

Inspection _ 

Division 


Picatinny  Arsenal 
Dover,  New  Jersey 


-  i  J  *  1 


i.  jq 


Ho. 


:3ia):  0.  rtrid^e-  ^au,  ;*uA'  ’^k 

nnd  Inert  Shell  for  iUflo.  ^dX-- 


ih  ^r'th  U:'> 


i  IH.V.  f  (  .  ij  f 


.B-iil 


im*  ro. 

FA-E-2 


DRG.  no. 

FF-oTlkl 

E.CPEC(rED  M.V. 
700  ft. /sec. 


DRG.  a,\!E3  on  mv. 
■]-2j-i:7 

EXIECfliD  FEE8SURE 
5300  Ih  .0/  D  q .  i  n . 


P.A.X.Q. 

173^^-01 

ASSEJJ  lED  jjY 
I-A 


FROF.  CWil^QE 

22.23  ozs. 

DATE  OF  ASCEIt.I.Y 
January^,  lt‘59 


KEFfiEICS:  Packed:  2  Cartrid^es/fiber  container/ wool  box. 

•'■Filler  E:  40/j  Gypsiii.i  i.if<_,'d  by  US  Gi^psiun,  20;'  Iron  Oxide  mf"r.  Stanley 
Dogoett,  35  Glyceride  riifgr.  Balcer  Castor  Oil  Co.^  and  ]}‘;j  V7ood  Rnsir.  liifHr 
Ke^iport  Industries.  Uave  IJasher,  Ih/g.  PA-30411,  Rev.  3-18-57  utilised,  not 
sho^m  on  drawing.  10  .Call.istics  shipped  to  /iberdeen  Proving  Ground  for 
determining  ballistic  data  in  accordance  with  PA'fh  to  be  furnished  by  Franli- 
ford  Arsenal.  Hold  for  release  pending  notification  of  balU'p’vic  acceptance. 

COMPOI]EF3^  -Charge 
IGEIID  Inert 

Filler  "E" 


DEG.  no. 

DRG.  CAPE  OR  REV. 
I'FG'D  BY 
DAIE 
LOT  no. 


PA 

1953 

Hone 


Reraarlis :  By  Aberdeen  Proving  Ground . 
COMPOFIEIiT  ■  -lai'ID 


DP»G.  DATE 


Case 

Disc 

Fropelling 
Cartridge 
Shell 
Primer 
Fuze  I  ■ 


Cartridge  T115E5 
Rujpture 

c%.,  T831  .025  i 
Ignition  T 
HFiAT  T249E6 
Assembly  T116E2 
PI,  DD,  T278E7 


PREPiuRED  BY  E.  Burd 


drg.  no. 

OR  REV. 

BY 

fe/iTE 

lOT  no. 

FG-342i 

4-2.4-57 

FA 

i9$3 

FA-E-356-2. 

-3 

FA-30378 

12-10-56 

PA 

I953 

FA-E-356-2, 

"3 

663-97 

3-23-96 

PA 

1953 

PA -E -26563 

c:{F -9036-3 

5-3-57 

PA 

1953 

FA -P -901 

FF-3743 

5-2G-53 

FA 

1953 

FA-E-356-3, 

-4 

FB-3O951 

2-8-57 

FA 

1953 

none 

uni: 

10-1-53 

PA 

1953 

none 

/s/  F.  Lewis 

CERTIFIED  TC‘  BY:  F.  Ijewls  IIISPECTOR 


Ars  Opers 


Division 


i'nsx)ection 


Pica tinny  Arsenal 
Dover,  He\r  Jersey 


Division 


E-3 


